son University fall 2014, after completing a 22 year career at the U.S. Naval Academy. His research focuses on the development of approximate closed form solutions for linear self-adjoint systems, those that govern the responses of composite structures, and the analysis of dynamic systems. More recently, He has mentored numerous midshipmen through independent research projects and has directed two Trident Scholars, the Naval Academy's flagship research program. He has published over 50 journal and conference articles on these topics.
The nation's network of two-year community colleges was created initially to support the educational aspirations of those high school graduates interested in pursuing careers in the occupational and technical communities. More recently, community colleges are viewed as a platform for those seeking to further their educational pursuits by completing their studies at four-year institutions. With affordable, diverse offerings of programs from engineering to nursing, two-year community colleges have become attractive for not only traditional students but also for nontraditional students as well as for some underrepresented minorities and first generation college students who are unfamiliar with the collegiate academic landscape. Recognizing this value-added proposition, as well as the opportunity for community colleges to have an impact on the demand to produce more STEM graduates, efforts are now focused on improving the learning experiences of students matriculating through their programs.
In this paper, we present our effort to establish a sustainable collaboration to meet the demand of producing more STEM graduates and of increasing the diversity of those graduates. With a goal of expanding to multiple departments within GMU, the collaboration was initially piloted in the ME department, and consists of a Dual Admission Compact agreement, referred to as the Compact, to increase access and engagement between the GMU and NOVA. Key elements of the Compact include a revised curriculum framework to improve transition between the schools and an enhanced assessment and evaluation effort to identify common student outcomes and assess their levels of attainment. Two cohorts of students -those admitted directly as first year students into the four-year institution and those who will enter from the two-year college via the Compact -will be monitored for student efficacy and student success.
Background
The nation's network of two-year community colleges, which now total just over 1120 institutions, was created initially to support the educational aspirations of those high school graduates interested in pursuing careers in the occupational and technical communities rather than directly entering into a four year university to pursue a BS degree. Now, in addition to workforce development, community colleges are viewed as platforms for those seeking to further their educational pursuits by completing their studies at four-year institutions. The American Association of Community Colleges reports that of those who completed their academic degrees at four year institution, 46% percent of all these graduates have at some time enrolled in a community college 1 . With affordable, diverse offerings of programs from engineering to nursing, two-year community colleges have become attractive for not only traditional students but also for nontraditional students as well as for some underrepresented minorities and first generation college students who are unfamiliar with the collegiate academic landscape. Today's population of community college students is composed of those whose average age is 28 years old, is more diverse -61% of Native Americans, 57 % of Hispanic Americans, 52 % of African American, and 43 % Asian/Pacific Islander -and requires more financial assistance to support their academic pursuits than their counterparts at a four year institution. McGlynn 2 discusses the expanding role that community colleges now satisfy. In the Commonweath of Virginia, this demographic mirrors the national statistics with 40% of those students who earned a bachelor degree having had some prior experience with the community college.
Efforts to increase the pipeline of students into community colleges include dual enrollment programs in which high school students enroll in and complete college level courses at a regional community college and guaranteed admission agreements that assures student direct admission into a four year institution, if state imposed criteria are met. While the benefits of both have been notable, recent evidence by Mangan 3 suggests additional emphasis must be placed if these pathways are to remain viable. Jenkins and Fink 4 suggest that it is an institution's culture and practices that affect the success of students who complete a pathway program. In this paper, we present our effort to establish a sustainable collaboration between the Volgenau School of Engineering at a George Mason University and the Mathematics, Science and Engineering Division at the Northern Virginia Community College to meet the demand to produce more STEM graduates and to increase the diversity of those graduates. While the level of promotion of pathway programs is typically at the institution level, the level of engagement of our effort is at the program level seeking to impact curricula as well as student efficacy. Of particular interest are those students who are interested in completing the mechanical engineering four year BS degree after having completed a two year AS degree. With a goal of expanding to multiple departments, the collaboration was initially piloted in the Department of Mechanical Engineering in fall 2015 at GMU and consists of a Dual Admission Compact agreement, referred to as the Compact, to increase access and engagement and also efforts to engage faculty across the two institutions. Collaborative faculty workshops focused on teaching excellence is one such activity.
Institutional Profiles
The Dual Admissions Compact is an agreement between George Mason University (GMU) and Northern Virginia Community College (NOVA) regional community college. GMU is classified as a research university by Carnegie Classification, granting academic degrees through the terminal degrees in research and professional practice. With a total student body population of just of 33,700, GMU's student body is 49% White, 10% Hispanic American, 9% African American and 15% Asian American. Twenty-two percent of its core revenue stream comes from state appropriations and 47% comes from tuition and fees.
GMU offers eighty-one undergraduate majors across ten colleges and schools. Within the Volgenau School of Engineering (VSE) there are eight departments. With a total student body population of 6196, VSE's student body is 36.9% White, 8.3 % Hispanic American, 7.6% African American and 24.3% Asian American. In addition, 79 % are male, 82 % are classified as in-state students, and just over 70% of the students are classified as full time resident.
NOVA is the largest community college in the Commonwealth with enrollment of 51,480 students. It is classified as an associate's public suburban institution. With an average age of 22.3 years, the student population is 49.3 % White, 13.9 % Hispanic American, 17.8 % African American, and 16.4 % Asian-American. Twenty-six percent of its core revenue stream comes from state appropriations and 43% comes from tuition and fees.
Mason's unique relationship with Northern Virginia Community College (NOVA) provides a clear illustration of this commitment. Since 1991, roughly 36,000 NOVA transfer students have attended Mason. In 2013, NOVA transfer population accounted for 1,661 students; more than half of those students were from minority groups. The joint pathway to the Baccalaureate program with NOVA and Mason's own Early Identification Program in partnership with school districts in the region have helped thousands of minority, immigrant, low-income, and first-generation college students obtain a college degree.
Details of the Dual Admission Compact
The GMU-NOVA Dual Admission Compact for Mechanical Engineering is designed to outline a pathway from a successful completion of the Associate of Science (A.S.) degree in Engineering to the Bachelor of Science (B.S.) degree in Mechanical Engineering. Dual admission status consists of non-degree status at GMU for students who are full-time degree seeking students at NOVA. Access into the Compact is established using the following eligibility requirements:
1. Plan to earn an Associate of Science (A.S.) degree from NOVA Community College 2. Plan to pursue the Bachelor of Science (B.S.) degree in GMU School of Engineering within one year of completing the A.S. degree 3. Have earned 18 or fewer transferable college credits at NOVA at the time of application with a minimum cumulative grade point average of 2.50 with a grade of C or better in all chemistry, mathematics, physics, and engineering courses taken at NOVA.
The Compact is also structured to enhance student efficacy by developing and linking shared experiences between the two institutions. Enrichment experiences afforded to those who participate in the Compact include:
1. Coordinated Academic Advising-While completing the Associate of Science (A.S.) degree, Compact students receive personalized academic advising from both NOVA and GMU Engineering advisors to ensure that participants are successfully completing the correct sequence of courses leading to completion of the B.S. in Mechanical Engineering. 2. Dual enrollment-While completing their A.S. degree at NOVA, a Compact student may enroll in up to 2 engineering courses offered through the BSME program at GMU. A student can only take a course using this option if the desired course is not available at NOVA or is not being offered in the semester in which he/she registers. 3. Library Access-Compact students have access to the vast resources of GMU's Library for research. 4. Programming-Compact students will participate in VSE sponsored engineering events in addition to specific programs sponsored by the Department of Mechanical Engineering 5. Student Outreach as members of ASME, AEE, ME Listserv 6. Opportunities to participate in internships and Co-ops 7. Smooth Transition-Compact students enjoy a smooth transition to GMU. They will have met regularly with VSE faculty and staff while attending NOVA and will become familiar with GMU's academic policies and procedures.
Developing the Framework for Sustainability
While development of some components of the program started in spring of 2015, a comprehensive framework to administer the program was yet to be developed. A well-designed framework should address both ways to improve the curricula as well as the resources needed to make this improvement; the faculty. A committee of faculty from GMU and NOVA met and identified four tasks to consider. These include 1. Developing a plan for periodic assessment and evaluation of student learning outcomes; 2. Revising and approving student learning outcomes of courses shared between both institution; 3. Proposing an organizational structure for assessing and evaluation of course learning outcomes; 4. Developing plans that fosters faculty development; 5. Selecting metrics to measure transfer patterns and success rates of matriculation.
Assessment and Evaluation of Student Outcomes
With eight departments, the newest of which being mechanical engineering, GMU programs are accredited by ASAC, CAC and EAC Commissions of ABET. This wealth of experiences and knowledge of the accreditation process provide a foundation for developing a sustainable process to assess and evaluate the level of attainment of student outcomes. This element of engaging a continuous improvement across a four-year and two-year institution represents an area new to all involved. Table 1 presents mutually agreed upon student outcomes that will be assessed beginning with fall 2015. A plan to review and revise all course learning outcomes began in fall 2015 beginning with the Statics course. For acceptance by NOVA, its academic cluster, a group comprising five sister campuses that teach in the engineering discipline, must review and approve the changes prior to gaining approval form the Vice President of Student Affairs. Only local approval in the Department of Mechanical Engineering of GMU by its curriculum committee is required. Table  2a and 2b present the course objectives and course outcomes at both institutions before and after realignment. Table 2a Course objectives and outcomes at NOVA and GMU prior to realignment NOVA EGR 240 Solid Mechanics (Statics) GMU ME 211 Statics Course Objectives Upon completing the course, the student will be able to: 1. Use vectors in solving problems in mechanics in equilibrium in two and three dimensions 2. Draw free body diagrams 3. Determine the resultant force of several forces and resolving a force in components 4. Represent multi-forces acting on a rigid body to a Force couple system 5. Solve mechanics problems in trusses, frames and machines 6. Determine the internal forces and couples in a structural member 7. Draw the shear and bending moment diagrams 8. Calculate the centroids, moments of inertia and radii of gyration for planar and solid objects 9. Solve problems involving friction Course Outcomes After completing this course student's should have: 1. an ability to use vector mechanics for the computation of / forces and moments; 2. an ability to represent physical systems as free body diagrams; 3. an ability to formulate static equations of equilibrium for particles and rigid bodies including trusses, frames and machines; 4. an ability to apply Coulomb's laws of dry friction to engineering problems; 5. an ability to determine internal forces in rigid bodies; 6. an ability to compute geometric sectional properties which include centroids of area and area moments of inertia. Table 2b Course objectives and outcomes at NOVA and GMU after realignment NOVA EGR 240 Solid Mechanics (Statics) GMU ME 211 Statics 1. Use vectors in solving problems in mechanics in equilibrium in two and three dimensions
1. an ability to use vector mechanics for the computation of forces and moments 2. Draw free body diagrams 2. an ability to represent physical systems as free body diagrams; 3. Determine the resultant force of several forces and resolving a force in components 4. Represent multi-forces acting on a rigid body to a Force couple system 5. Solve mechanics problems in trusses, frames and machines 3. an ability to formulate static equations of equilibrium for particles and rigid bodies including trusses, frames and machines;
9. Solve problems involving friction 4. an ability to apply Coulomb's laws of dry friction to engineering problems; 6. Determine the internal forces and couples in a structural member 7. Draw the shear and bending moment diagrams 5. an ability to determine internal forces in rigid bodies 8. Calculate the centroids, moments of inertia and radii of gyration for planar and solid objects 6. an ability to compute geometric sectional properties which include centroids of area and area moments of inertia A method for assessing course learning outcomes was proposed and is currently under review. The method generates an instructor's assessment form for each course taught. Table 3 shows the draft of the course assessment form which identifies the mapping of course learning outcomes into student outcomes, the instrument used for assessment, and the performance expectations. Based upon a grading rubric, students' scores on the assessment instrument are placed within one of three categories -exceeding the criteria, meeting the criteria, or below the criteria. The performance expectation criteria must be defined by each instructor and does not have to the same for each course learning outcome. A similar process is underway to align the course outcomes for the remaining courses and is anticipated to be completed spring 2016.
Administration and Organization
While there are several methods to assign responsibility for the long term growth and continuous improvement of a program's curriculum, the most important is to identify what is called the course director. Assigned by senior leadership, the role of the Course Director is to provide long-term planning and review for the course(s) he/she is assigned to direct. Other areas that remain under consideration are establishing formal assessment and curriculum committees.
Proposed Plan of Investigation
Beginning in fall 2016, two cohorts of students will be formed to start a longitudinal study to determine the impact of the Dual Admission Compact on matriculation out of the NOVA Community College, enrolling into GMU and completing its mechanical engineering program.
While there are several metrics for success, Jenkins and Fink 4 and Rice 5 suggest tracking the following metrics provides an effective means of assessing programs  Transfer-out rate-the rate at which a community college's degree-seeking students transfer to a four-year institution;  Transfer-with-award rate-the rate at which a community college's transfer students earn a credential (either an occupational certificate or an associate degree) before transferring to a four-year institution;  Transfer-out bachelor's completion rate-the rate at which a community college's students who transfer to a four-year institution earn a bachelor's degree from any fouryear institution within six years of entering higher education.  Community college cohort bachelor's completion rate-the rate at which degree seeking students who enter higher education through a community college in a given state transfer and earn a bachelor's degree (at any four-year institution).
Conclusion
In this paper, details of a new access and enrichment program are presented to potentially affect the number students who complete the mechanical engineering program at GMU using a pathway through NOVA Community College. Elements of the program include experiences to improve student efficacy and opportunities to improve the curricula using an ABET structured assessment and evaluation process. Data using four metrics will form the basis of a longitudinal study to determine the Compact's effectiveness.
